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Infrared radiation therapy is a modality widely used in Physiotherapy for the management of pain. The objective of this 
study was to determine the efficacy of six weeks infrared radiation therapy on pain intensity in subjects suffering from non- 
specific low back pain. The study was a pre-test post-test one group pre-experimental design. A total of fifteen  (7 males 
and 8 females) of black African origin clinically diagnosed with nonspecific chronic low back pain that met the inclusion 
criteria were recruited for the study, and completed the six weeks study. The subjects received infrared radiation therapy on 
the lower back region in prone lying for 30 minutes, three times weekly, during the treatment period, for six weeks. 
Subjects’ pre and post treatment pain level scores were assessed using the 10 point numerical rating pain scale. The data 
was analyzed using the paired sample t-test. Findings from the study showed significant decrease in the means of the pre-
test and post-test scores of the variables by 95% C.I at p < 0.05. Six weeks infrared radiation therapy is effective in 
reducing pain in chronic low back pain. 
 




Back pain is a musculoskeletal disorder with a high prevalence worldwide and a common cause for functional disability 
among the working population often with a negative psychological impact on its sufferers. It is a reason for intermittent 
absenteeism from work (Jansen et al., 2001; Maul et al., 2003; Roffey et al., 2010; Samad et al., 2010). It is described as 
pain restricted to the mid, high or low areas of the back bounded by T12 superiorly and the buttock creases inferiorly 
(Owoeye, 1999; Waheed, 2003; Watson et al., 2005). Non –specific low back pain is tension, soreness and /stiffness in the 
lower back region between L1 – L5, for which it is not possible to identify a specific cause of the pain (Savigny et al., 
2009). 
 
The Epidemiology of low back pain in Africa is not well known. In  2002,2004, the prevalence of LBP in developed 
countries such as the United States of America (USA) and Australia, ranged from 26.4% to 79.2%(Deyo and 
Weinstein,2002; Walker et al,2004). In Africa there appears to be a general notion that LBP prevalence is lower than what 
is reported in the developed nations (Omokhodion and Sanya, 2003; Gilgil et al., 2005), albeit the lifetime prevalence of 
LBP is given as 85% for at least one episode of LBP in a lifetime (Walker, 2000)
. 
A systematic review into the global 
prevalence of LBP identified that of the 56 included studies; only 8% were conducted in developing countries, with only 
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one study conducted in Africa (Walker, 2000). The lack of information on the prevalence of LBP in developing countries is 
therefore a significant shortcoming (Gilgil et al., 2005; Walker, 2000), as predominantly it is anticipated that the greatest 
increases in LBP prevalence in the next decade will be in developing nations (WHO 2003) .The difference in disability 
prevalence between the developed and developing worlds is one example of global differences in health. Musculoskeletal 
disorders such as LBP accounts for about 4.3% of disability adjusted life years (years living with disability) in the 
developed world, whilst it is reported as accounting for approximately 1% in the developing world(Lopez et al.,2001). 
 
Furthermore, the economic, societal and public health effects of LBP appear to be increasing. LBP incurs billions of dollars 
in medical expenditures each year and this economic burden is of particular concern in poorer nations such as Africa 
(Walker, 2000; Childs et al., 2004). 
 
Infrared radiation therapy (heat therapy) is a physical therapy intervention modality classified under thermotherapy which 
is used in the treatment of low back pain. Infrared (IRR) is the electromagnetic radiation with longer rays than visible light 
shorter rays than a microwave but lying within the electromagnetic spectrum. IRR rays gives rise to heat when absorbed by 
matter, between the wavelengths of 4x10 Hz and 7.5x10 Hz. The heat emitted from IRR has been shown to increase tissue 
extensibility, improves joint range of motion, decreases pain and enhance healing of soft tissue lesions (Lehman et al., 
1999;Waddel and Burton,2001;Punnet et al.,2005).  These actions are mediated through its physiologic effects of heating 
which results in a general increase in cell activity and blood flow and a reduction in the level of pain and decrease in 
metabolites such as bradykinin and histamine (Lehman et al., 1999).  
 
Infrared radiation is produced in two forms as luminous and non -luminous radiations. To facilitate changes within the 
body tissues, absorption depends on the structure, type, vascularity and pigmentation of the body tissues. Energy 
penetration into a medium is dependent upon the intensity of the Infrared source. Maximal penetration occurs with 
wavelengths of 1.2mm, where the skin is usually opaque to wavelengths of 2mm and more (Moss et al., 2015). In acute 
inflammatory conditions, the non-luminous generator may be used because of the sedative effect of the rays which may be 
effective in relieving pain, than the counterirritant effect produced by the shorter rays of the luminous generator which is 
more effective in lesions of a chronic nature Moss et al., 2015). 
 
Different results from trials involving infrared radiation therapy have provided conflicting evidence on its efficacy and this 
has further been interpreted within the clinical guidelines as an ineffective intervention in the management of chronic low 
backpain(Berkely,1997;Filligim1999;Filligim and Edwards,1999;Filligim et al.,2009;Gallagher,2012;Pool et al.,2007). 
Nourredin et al. (2013)
 
documents statistically significant evidence on the efficacy of infrared therapy on all outcome 
measures as pain intensity, functional disability and mobility. All the studies conducted to determine the efficacy of 
infrared therapy in chronic low back pain management have been carried out in Whites and Asian population. It is 
therefore important to determine its efficacy on pain management and functional disability among black African adults. 
 
MATERIALS AND METHODS 
 
Study design: In this present study a single group pre-test post-test pre experimental design was used to determine the 
effect of IRR on pain intensity in chronic low back pain 
 
Study area: The study location was the physiotherapy department of the National Orthopaedic hospital, Enugu (NOHE), 
Nigeria. Enugu is the capital of Enugu state, located in South Eastern Nigeria.  
 
Ethical clearance: This was obtained from the institution ethics review board, National Orthopaedic hospital, Enugu, 
Nigeria. Subjects were fully informed about the experimental procedures, risks, and protocol after which they gave their 
written informed consent.(IRB/IIEC;S/313/853.Protocol number;154). 
 
Inclusion criteria: subjects who freely volunteered, with chronic low back pain ≥ 12weeks of non-specific origin, of 
African (Nigerian) origin. Subjects on similar NSAIDS were also recruited. 
 
Exclusion criteria: Subjects with low back pain of traumatic origin, pain ≤ 12weeks, impaired sensory ability, of non -
African origin, neurological and metabolic diseases, and those on other forms of Physiotherapy intervention and drugs 
outside NSAIDs. 
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Data collection Procedures: 
Pre-treatment procedure: The subjects’ pain intensity level prior to intervention was assessed using the 10 point 
Numerical Pain Rating Scale. 
 
Treatment procedure: Infrared therapy was applied to subjects’ low back region in prone lying, after being tested for 
thermal sensation using test tubes containing cold and warm water respectively. The patients’ low back region was cleaned 
using methylated spirit and cotton wool prior to IRR treatment. The  group received only IRR for 30minutes, at a distance 
of 65cm, 3 times a week for six weeks, the group was on NSAIDS (diclofenac 50 to 200mg trice daily), as prescribed by 
the Orthopaedic surgeons. Avoidance on any strenuous exercise through the period of the treatment was advised. 
 
Post-test procedure: post-tests pain assessment was also conducted using the Numerical Pain Rating Scale. 
 
Statistical analysis: The data collected was analyzed using inferential statistics. Paired sample t-test was used to find the 
differences between pre and post treatment measurements of pain. . All statistics was performed using the statistical 





The subjects’ age ranged between 24 and 65years. Mean age, height, body weight and pre pain score of the subjects were 
33.86±10.93years, 1.57±0.04meters, 49.07±9.83kg, and 6.27±1.29 respectively. Detailed physical characteristics of the 
subjects are depicted in table 1. The pretreatment and post treatment pain scores and standard deviation were 6.27±1.29 
and 4.93±1.03 respectively. Table 2 shows the effect of infrared radiation therapy on chronic low back pain level. Table 3 
shows the effect of gender on chronic low back pain before and after intervention.  Figure 1 shows a graphical 
representation of the decrease of pain for each subject before and after treatment. There was a 21.37% decrease in pain at 
the end of the 6 weeks.  
 
Table 1: Subjects’ physical characteristics (N = 15) 
___________________________________________________ 
Variables                         Mean + SD        
___________________________________________________ 
Age (years)         33.86 + 10.93 
 
Height (meters)    1.57 + 0.04 
 
Weight (Kg)   49.07 + 9.83 
 




Table 2 Pre and post treatment mean, standard deviation and students t-test values (N=15) 
________________________________________________________________ 
Variables               Mean              SD            t-value         p-value 
________________________________________________________________ 
Pretreatment pain score   6.27               1.29 9.869       0.000 
 
Post treatment pain score 4.93       1.03 
___________________________________________________________ 
  Significant, p ˂ 0.05 
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Table 3 Gender comparison for Pre-pain and Post pain scores 
 
 
                                
 
 









Efficacy of infrared radiation therapy on pain especially among black African subjects with chronic low back pain has not 
been fully investigated. There is a dearth of publications in this regard.15 participated and completed this study, 8(53.3%) 
were males while 7(46.7%) were females with age ranged from 24 years and 65 years. Studies show that the working 
population within this age range are prone to low chronic low back pain.(Chen et al.,2013;Gale et al.,2006)
. 
 The 
pretreatment pain was 6.17 which decreased to 4.27(21.37%) at the end of treatment showing that with the application of 
IRR, pain reduces. This is in line with clinical study by Gale et al., (2006) on the effects of infrared therapy on chronic 
LBP in Ontario which showed mean pretreatment pain intensity was 6.9 and 3.0 at the end of 7weeks with a 50% decrease.  
The application of heat may alleviate pain through a number of physiologic mechanisms; this may include increase in 











1 2 3 4 5 6 7 8 9 10 11 12 13 14 15




Variable  Mean ±SD t`-value p-value 
Pre-pain male  6.14±0.90 0.888 0.384 
 
Pre-pain female 5.91±1.72   
    
Post-pain male 4.75±0.62 1.963 0.062 
 
Post-pain female 3.95±1.35   
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prostaglandin, promoting vasodilatation, acting as a counter- irritant, and increasing small non myelinated C-fibre activity 
that inhibits the nociceptive signal within the spinal cord and brainstem thus blocking pain. Local heating has pain 
relieving effects and can increase elasticity of connective tissue and joint range ( Nuhr et al., 2004, Lehmann and 
Latuer,1990). Similar findings were reported by Noureddin et al(2013) who demonstrated that infrared therapy is 
significantly effective in the treatment of pain. The results were also partly supported by Nadler et al(2002) who also found 
that IRR was effective in relieving pain, but claimed that it was more effective than NSAIDS in treatment of CLBP. In this 
current study, both IRR and NSAIDs had significant effects in pain reduction.   
 
French et al. (2006), documented moderate evidence in the use of superficial heat using IRR as a pain relief modality in 
CLBP. Their findings agreed with the results of this study. Also similar studies by Chen et al. (2013) and Nuhr et al. 
(2004) supported the findings of this study. In contrast, Youssefi-Nooraie et al. (2008) concluded that infrared radiation 
therapy was of “no effect”.   
 
Several studies show that gender plays a significant role in pain intensity, it has been documented that the female gender is 
more sensitive to pain, has a lower pain threshold and an increased ability to discriminate against pain stimuli, therefore the 
female gender may have a higher pain intensity than their male counter parts (Berkely (1997), Filligim (2005), Fillingim  et 
al (1999; 2009), Gallagher( 2012), Pool et al, 2007). However when pain scores were compared there was no significant 
effect between the males and females, within the male and female subjects there was a significant decrease in pain score 
after the treatment intervention 
 
The beneficial effect of infrared radiation therapy on chronic low back pain as seen in this present study may be related to 
the hypothesized theory that infrared radiation therapy reduces pain intensity by, vascular changes in blood flow, reflex 
activity, possibly through the activation of pain gate theory, through reducing muscle spasm associated with it(Lehman and 
Latuer,1982)
 
and at cellular level through the increased production of ATP and some neurotransmitters such as bradykinin 
which lead to increase metabolism of proteins and nitic oxide causing an increase in blood flow and inhibiting 
inflammatory processes resulting in a decrease in pain and increase in soft tissue healing (Desmet et al., 2006; Dungel et 
al., 2014; Xavier et al., 2010). Reasons for probable discrepancies between the present study and others may be as a result 




From the findings of the present study it may be seen that 6 weeks of infrared radiation therapy will result in a decrease of 




The continued use of infrared radiation therapy in physiotherapy practice is encouraged as it is seen to be effective in pain 
reduction. However further randomized controlled trial studies are being recommended with to remove any bias and 




The sample size may have been too small and the convenience sampling technique utilized may give a bias and not be a 
true representation of the population. The effects of placebo IRR could not be carried out in this study, due to ethical 




The authors acknowledge with gratitude, the research study participants who voluntarily gave of their time to science, to 




Berkely KY. (1997).  Sex Differences in Pain (Review). Behav Brain Sc ; 20: 371-80.  
                                              
 
112 
                                              
 
Ojeniweh et al., IJBAIR, 2018, 7(4): 107 -114 
 
Chen S, Su-Hsien L, Ming-Jun L, Chuh-Wei P, Chien-Hung L.(2013). “Therapeutic effects of near infrared radiation on 
chronic neck pain”. Journal of Experimental and Clinical Medicine; 5 (4): 131-135. 
 
Childs .J. Fritz .J. Flynn. T., Irgang .J. Johnson .K. Majkowski .G. Delitto. A, (2004). A Clinical Predication Rule to 
Identify Patients with Low Back  Pain Most Likely To Benefit from Spinal Manipulation: A Validation Study. Annals of 
Internal Medicine, 141(12):920-928, W165-W166. 
 
 Deyo .R.A, Weinstein. J.N. (2002). Low Back Pain. New England Journal of Medicine; 344: 363-370, Disease. 3
rd
 Ed. 
United States of America. Mosby 
 
Desmet .K. Paz .D. Carry .J. Ells .J. Wong-Riley .M. (2006). Clinical And Experimental Applications Of Near Infrared Led  
Photobiomodulation,Photomed, Laser Surg. 24:121-8.Spine 18:1298-1310, 19936 .  
  
Dungel .P,Hartinger .J, Chaudry .S.(2014). Low Level Light Therapy By Led Diodes of Different Wavelengths Induces 
Angiogenesis And  Improves Ischaemic Wound Healing. Laser Med Surg21; 237-40 
 
French SD, Cameron M, Walker BF(2006). Superficial heat or cold for low back pain, Cochrane Database Systematic 
Renew. Spine; 31(9) 998-1006. 
 
Filligim R B.(2005) Individual differences in pain responses. Curr, Rheumatol Rep; 7:342-47. 
 
Filligim RB, Edwards RR.(1999) The relationship of sex and non-clinical pain to experimental pain responses. Pain; 83: 
419-425 
 
Filligim RB, King CD, Ribiero-Dasilva M.C, Rahem-Williams B, Riley JL.(2009) Sex, gender, and pain: a review of 
recent clinical and experimental findings. Journal of Pain; 10: 447-485 
 
Gale. G., Rothbert.P.J., Te Li (2006) Hydrotherapy For Chronic Low Back Pain: A Randomized Clinical trial Pain 
Research and Management Journal, 11 (3): 193 – 196. 
 
Gallagher RM.(2012). Gender differences in the affective processing of brain: Brain Neuroscience and training in 
biopsychosocial pain and medicine. Pain, Med; 11;1311-1312 
 
Gilgil .E. Kaçar. C., Bütün. .B. Tuncer .T. Urhan S, Yildirim C, Sünbüloglu G, Arikan V, Tekeoglu I, Õksüz M, Dündar 
U,(2005). A: Prevalence of Low Back Pain in a Developing Urban Setting. Spine, 30:1093-98. 
 
Jansen .J.,Burdorf .A., Steyerberg .E. (2001). A Novel Approach For Evaluation Level, Frequency Duration of Lumbar 
Posture Simultaneously During Work. Scand J Work Environ Health; 27(6):373-380. 
 
Lehman JF, De Latuer JB.(1982) Therapeutic heat in Lehman JF. (Ed) Therapeutic heat and cold, 4
th
 Edition, Baltimore, 
Md, Williams and Wilkins 1982; 404-562. 
 
Lehman .J .F, De Latuer .J .B (1990) Therapeutic Heat In Lehman JF. (Ed) Therapeutic Heat And Cold, 4
th
 Edition, 
Baltimore,Md, Williams And Wilkins; 417-581. 
 
Lehman JF, Lateur JB.(1999) Ultrasound, shortwave, microwave, laser, superficial heat and cold in: the treatment of pain. 
Textbook of pain, 4thEdition. NewYork, ChurchillLivingstone; 1383-1397 
 
Lopez .A, Mathers .C, Ezzati .M, Jamison .D, Murray. J, (2006): Global And Regional Burden of Disease and Risk 
Factors, 2001: Systematic Analysis of Population Health Data. Lancet, 367:1747-57 
 
Maul .I.,Laubi. T., Kipstein .A. Krueger. H. (2003) Course of Low Back Pain Among Nurses: A Longitudinal Study across 
Eight Years. Occupational and Environmental Medicine; 60: 497-503 
                                              
 
113 
                                              
 
Ojeniweh et al., IJBAIR, 2018, 7(4): 107 -114 
 
Moss C, Ellis R, Murray N, Pan W.(1989) Infrared Radiation Nonionising Radiation Protection, 2
nd
 Edition. Copenhagen 
WHO Regional Publications, Europeans Series No 25. Available at http;//www.who.org.Accessed on 12
th
 May, 2015. 
 
Nadler SF, Steiner DJ, Erasala GN.(2002) Continous low level heat wrap therapy provides more efficacy than Ibuprofen 
and acetaminophen for acute low back pain. Spine; 27: 1012-7 
 
Nuhr M, Hoerauf, Bertalanffy A. (2004). Active Warming During Emergency Transport Relieves Acute Low Back Pain. 
Spine; 29: 1499-503. 
 
Nourreddin N, Soofia N, Nasirn N, Ebiahom E, Shannur I.(2013) Effect of therapeutic infrared in patients with no specific 
low back pain. Journal of Bodywork and Movement Therapies; 18: 1 
 
Omokhodion .F, Sanya .A (2003): Risk Factors for Low Back Pain Among Office Workers in Ibadan, Southwest Nigeria. 
Occupational Medicine, 53:287-89 
 
Owoeye, .I.O. (1999) The Human Back: Physical Examination and Physical Assessment. JNMRT. 4(7): 1-6. 
 
Pool GJ, Schwegler AF, Theodore BR, Fuchs PN.(2007) Role of gender norms and group identification on hyp othetical 
and experimental pain tolerance, Pain ; 129: 102-119 
 
Punnett L, Prüss-Ustün A, Nelson D.(2005). Estimating the global burden of low back pain attributable to combi ned 
occupational exposures. Am J Ind Med; 1: 1–14 
 
Roffey, D.M., Wai, E.K., Bishop, P., Kwon, B.K., Dagenais, S. (2010). Causal Assessment of Occupational Sitting and 
Low Back Pain: Results Of A Systematic Review. The Spinal Journal, 10, 252-261. 
 
Samad .N.,Abdullalu .H., Moss .S., Tamsin. S., Hashim .Z (2010). Prevalence of Low Back Pain and Its Risk Factors 
among School Teachers. Am J Appl Sc; 7(5):634–639. 
 
Savigny .P, Kuntze .S., Watson .P,(2009), Low Back Pain: Early Management Of Persistent Non Specific Low Back Pain, 
Full guideline, National Collaborating Centre, For Primary Care and Royal College General Practioners, London, 
Http//:Www.Rcgp.Org.Uk 
 
Waddle G, Burton AK. (2001). Occupational health guidelines for the management of low back pain at work, evidence 
review; 51: 124-135 
 
Walker .B. (2000). The Prevalence of Low Back Pain: A Systematic Review of the Literature for 1996 – 1998, Journal of 
Spinal Disorders, 13(3):205 217. 
 
Walker. B, Muller. R., Grant. W. (2004). Low Back Pain in Australian Adults. Prevalence and Associated Disability. 
Journal of Manipulative and Physiological Therapeutics, 27:238-44. 
 
 Waheed, A. (2003). Effect of Interferential Therapy on Low Back Pain and Its Relevance to Total Lung Capacity. 
JNMRT.8 (2) 12-16. 
 
Watson .P, Hay .E.M, Mullis .R, Lewis.M, Voliara.K, Main.C.J. (2005). Comparison of Physical Treatments for Back Pain 
in Primary Care: A Randomized Clinical Trial In Physiotherapy Practice. 
 
World Health Organisation, International Classification of Impairments Disabilities and Handicaps (2003). A Manual of 
Classification Relating To the Consequences of Disease,//Www.Cdc.Gov/Nchs/Icd.Htm 
 
Yousefi-Nooraie .R, Schonstein .E, Heidari .K,. (2008). "Low Level Laser Therapy for Nonspecific Low Back Pain". In 
Yousefi-Nooraie,  Reza. Cochrane Database Syst Rev (2): Cd005 
                                              
 
114 
                                              
 
Ojeniweh et al., IJBAIR, 2018, 7(4): 107 -114 
 
 Xavier .M, David .D, De Souza .R. (2010) Anti  Inflammatory Effects of Low Level Light Emitting 




Ogechukwu Ngozi Ojeniweh was involved with the study design, literature review and data collection. Charles Ikechukwu 
Ezema was responsible for data analysis, presentation and manuscript draft. Goddy Chuba Okoye edited the final draft of 
the research work. 
 
 
